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t^Mlll^lll'CtSliO. 0 5—1:0. 5fifeSo 
£©XS©EJ6fiaefcfc> St0~100-C-e$^ l¥Sl<ttO~4 0°CT*& 

So sjs^FHtts auro. 5 — 2 oi$m-7&!K »*u<«:i — 1 oisnrcfes. 

f#. cft&ttxS&ti&Sb-'t&.kV'io 
ii(S): 5ft(VII)©Jfr£«r©»BS 

*»WC«kfttt, ^(vn)©^^^ ^(Ti)a>ft«4bftnSR£U&!'»««c.2: 

c©xa£:fct*§#MM^©tefflafcJu ^(Vl)©fci^fc:#bTMi£#o. 0 
5 — 5%^e;i/-efcbs &'$-.b<&0. 1 — 3%^e;i/T!$)So 

-©nit itm. mmmm^izjs^xmmztiZo 
zL(D&5i£mmmmhLxi±, mm*. h;i^>, *s/i>>, ->^d 

^*^>©J:5&lfc<b**3R»j«E ; h^t KP77^ 1, 2- 

h*$^*>©<fc3fc:n:— y/WjRjSfflE ; m<tiP<^b >. ^nn^ 1 , 
2-^^oPi^>©J;-5^\P^>>fbmb7jc^^^ ; :fc<fctJ^ N, N-SM 
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^mmmv&mmit, &(vi)<Dih&®<Dm&izM\sxmM& i~io o&mx 
z<Djm<D8.mum\±, mm 10-10 o°cx&\). #f£b<i±3 o~8 o°c 

^ 7 ^ -fc Z J: -5 iot, SJ5&m-£^fr £ #H UT«t bfc © 
fcf^ £tL£&xat-ffifflbT&<fc^o 

xg(6); ^(IX)<P>fc^CDgm 

*^0Jfc«ktt{f. ^(iX)©Yb^J±. S:(Vll)©<h-a-^t. TfB5$(viii)T-3i 

R'OH (VIII) 

s;(viii)©^«*fc{± u >m<DBijfc&mmte(Dmfcfflh b-c&. 
p- - bn^>v>xj],*>mm7kg!i&mf zhzo #£b<i± N s;(viii)6D{b 
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a<DXo^^mmtVXi±. fclitKx HKn> % *i/V>, */i7U^*y-> 

$f^L<t±. fgs/s«&> ^\ny>flijBftfls***«iaii;-c* 

1, 8-^T1ft:^^n [5, 4, 0] ^Vt 1 *-?-^^ (DBU) > 1, 5 
-^T'iffcT^^D [ 4, 3, 0] y±-5-x> (DBN) © «t -5 «K»H»Jti» 

t-u>, tr3i<;>, =^y«;>s ^fv^/uvoi^^g^ii 

;V7^>7!$5o 

5S;(Vll)©fli'&tJK:MUT l~5flgfre;i/-c*b. £F3; L < l± 1 ~ 3^;uT-feS„ 
mtfttt.&flUISttN S;(VII)©>fh^tC^L-C 5-2 0 0{gMT«&»K 

<tti o~i o o<g§-e&£o 

C©a^g©afSJWttx 5lS-7 0~4 0^Cs $f£b<i£-4 0~1 0'C-C& 

Za 5Li&mm&, m.m o#~ 1 p«f(h-c*o. $f£u<j±o. 5-3 kmst?* 
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x§(7) : ^:(xi)©-fb^©^ 

*$8til§fc<k*U£s B ift XI )©ft^$Jt±x 5£(IX)©{b^h. TIBS; 

( x )(o^m i: c t i- «t d mm.-r & z- £ #T- § 2> o 

HS-R 4 (X) 
5£(X)©*bi!rW;i\ 1- (l, 3-*-7Vu>-2— T-t? 

»*b<l*> 5$(x)©{b<&4&rfcfc, l- (l, 3-f7yu>-2-^;b) 7*-t?^ 

^ > - 3 -ft-^VC^So 

^Oi^^ltbT^ 0d£l£. h;V^>x S^D-^ •?->©£ 

*v©.fc5-&^— t 1 ;!/**** ; mih*?-\s>, ^nn$;i/^ 1,'2-^dp 

ci©£5&^»i;bTt;£, h^^7^^ h'Ji^;i/7^x N, 

N-eM V7*nK;nf;i/75 v A h u^^i/T^^ h'Jt^^i/7<> v h 

1, 8-S^1f tf^P [5, 4, 0] ^>^*-7-^> (DBU) ,1,5 
-^Tift^^D [4, 3, 0]7t-5-i> (DBN) © <fc 3 &SgH&J51JIfi 
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trn';> N ;v^^>. *y>;>^ -(v^^v>(DXo^mmm.mm. 

gfcfc> 5£(IX)©4b^tc*tb-t 5~2 0 Oglt*^ 

^®T.m<DBLmmm±, ®m-4o~6o°c N jfji<i±-2 o~2 o-c-efc 
*7 ^ — &£r<t -5 & ©awe fcio^ sjsi^* & *j* u Tira-r * c & # 



#3 : 
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T] - 



S^-TSd^fcfcx B^SItiJ 1 ^, 6 6 6, 1 1 8-^&3gtd^£*LTV^o 
-fb-£-^Bf£OV^I±x THE JOURNAL OF ANTIBIOTICS, 1997, Vol.50, pp429-439 

T^l/^V^H^TF^V^ VD>S : Ey'^>^x7T;i/6 6. 2g (0. 
3 4 mo 1) CDT-fe h-h'J;V (6 0 OmL) Htffcfcx O'CTf^'f V7DK;i/x 
W^>6 9mL (0. 4 1mol) **TU ^"Cx ^U>ta-'K^ 
^H^r;i/8 6. 7g (0. 3 6mol) £a§TUT> 1. 5B#H6itJ$L-fco 
W&tbfcSrtsm^^x Sgx^;V (2 0 0 OmL) fc£^T#«xU 

7Kx l o x^a&R:*- h >j >> A7k»*N ^*nfi«*x * itJ* 5 %*tt*&jK&jg 
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f-;i/= 2 0 : 1->1 : 1) -zmW.\s, niofrfrmtkfyrftWWL^?-* ( 6 0 Om 
L) fc»»U Z.Z.kMmtV'C, 5% /t7 2?*A-*5ttlft (5 0%t7k) 6. 

6g*iax.fco cn^s tK^sh^t> muiz&^x 1 8Wl<jl^tfc. 
»Hft»«4»i: UT»ife- 0»8 4%) o 

'H NMR (ppm, 4 0 0MHz, CDC 10 : 6. 9 9 (br. s, 1 
H), 5. 78 (s, 2H), 3. 46 (s, 2H), 1. 19 (s, 9H). 

flll-1: (3S, 4 S) - 3 - [(R) - 1 - ( t - /f WJ;m 
jy)rc^;i/1-4 -[(R)- 1 -VU^U-i t'f-frs'r 

^-)v- 2 -^v/p t:;i/l7^?-y>- 2 — a-> 
^;vrf>#SMTfc:feVN-Cv (3S, 4S) - 3 -[(R)- 1 -( t ~zT=f-)W 
VJVtf-lris)*.?-)]/]- 4 -[(R)- 1 -*;i/7l?^r^3i^l/]7-e^^>- 
2-3-> 3. Olg (10. Ommol) 0fh7kh*D77> (30mL) 
£fitH3V*-C. 1, 1' -tDXs^-fyVJ 1. 63g (1 

0. lmmol) *tmZ.X, immmWh, (3S, 4S) -3-[(R)-l- 
(t -yT-friSptT-JVfV )Vyfrlris)^?-;V}- 4-[(R)- 2--f KW—JV- 1 
— T 1 2 -3-3rV3L?-;i,]:7Mf^>- 2 -*->£^t?$g*££fi 

7^1/ 4 . 03g (18. 5 hi mo 1) h ^ ti h*D77> (30mL) ig^cfcr^ 
gAtC^t^ ^b^*^A^:c^;i/:n— ^;i/it#:4 . 39g (17. 0 m 
mol) £fin;iT> |5l^T-3 O^FIS#tfco f#S>;ft,fc$§T&£. 
bx b V x-f-JVT ^ > 2 . 8mL (2 0. lmmol) fc^TUT^ gt£(c#MB 

dCD^^^^fcH^Ufc (3S, 4S) -3-[(R)-l-(t-yf;^ 
^;v^U;v^-^r^)ai^-;i/]-4-[(R)-2-i > ^*V— l --f ;v- l 
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mux, 3^r^«#bfco m<btifrBLmw>&®}it, mm^r* (2 40mL) t. 

0. 5MIi (4 0mL) S»ibfco =£&Jffc7jc. ggfn 

- (^^-9->-^^;u=3 : 2 v/v) tiDmt, ^M<b^3. 6 

l H NMR (ppm, 40 0MHz, CDC1,) : 11. 79 (s, 0. 3 

H) , 6. 26 (br, 0. 3H) , 6. 20 (br, 0. 7H) , 5. 77 
(s, 0. 6H) , 5. 72 (ABq, J = 7. 8 Hz, 1. 4H) , 5. 0 
5 (s, 0. 3H) , 4. 13 (m, 1H) , 3. 8 8 (dd, J = 4. 9, 2. 
4Hz, 0. 7H) , 3. 76 (d, J = 6. 6Hz, Oi 3H), 3. 53 

(s, 1. 4H) , 2. 91 (m, 0. 7H) , 2. 87 (m, 1 H) , 2. 3 
8 (m, J = 6. 8Hz, 0. 3 H) , 1. 06-1. 21 (m, 1 5 H) , 0. 
8 2 (s, 9 H) , 0. 0 2 (s , 6 H) . 
MS (FAB) m/z 4 5 8 (M + H) + 

011-2 : 

vd>^; V^n-i )V*3r$>'*^)V^X?r)],4 . 36g (2 0. Ommo 

I) ©«0»-fe h UMjKt:. *«>Ts #**6fcv^*^«>A»5|€2 . 8 6 
g (30. Ommol) *Mx., 1 O^BBiJWUfc. £©M»*fcx fotftT, h 
yji^;i/7^>4. 2mL (3 0. 1 mmo 1) ^ 1 O^miTU tf^ 

ac»*i»5feL.Tx ii 1 5&mmwvtc:o zcDMmm^ %m$gx', 

(3S, 4S) -3-[(R)- l-tt-Z??-)\sS?j*9-n/*/V)\'**$>)^?-))']- 
4-[(R)- 1 —h)\/tf5-i'^*)V\7-&?-5?>-2-*>3 . 02g (10. 0 
mmol) N N, N-*;V^-;Vi^-f ^*V— ;H . 6 7g (10. 3mmo 
1) x h^h VJV (15mL) t^TMl/fc^^ypjWt 

traxx 3 o°cic5n?aLT4. 5^^#bfc 0 ^fettfes/sm-^i^^ffi^b 

fc«% -a*tl»x^ (8 0mL) ^jOP^.. 2mol/Lli (3 0mLx 




WO 2004/035539 PCT/JP2003/013318 

34 

2) , mmm^fc o omLx 2) s ts&TFti&Q-s&bk (3 omD &jh&;sv> 

Tift^U (3S, 4S) - 3-[(R)-l-(t-yw^f;i/$/'j;m 

#-;i/-2-t^rV7n^;b]7W>-2-t>4. 07g (SjE&lR*8 9 
%, ((3S, 4S) - 3-[(E)-l-(t-/f;Wf;k>«j;vt^»x 
- 4 - [(R) - l -^;v^^r^^^-;i/]^-^?-y >- 2 £>cdir 

0>]2 : (3S, 4S) -3-f(R)-l-(t-7?-^WJ;i/^» 

3^;i/1-4-f(R)- i-^gyi/- 3 -yyy?— 3 -tfMP^i/a-^s/pt^i/a- 

T;i/n">^HmTl^*5V>T^ (3S, 4S) -3-[(R)-l-(t-7f;^ 

*9-)vt/V )]/*3r*/)x.?-M- 4 -[(R)- l -^5=-;v-3 - tT/^D-f ;i/^-^r^ 
^^■;i/^-^r^*;i/^— 2 -^-^rV^*n^;i/]-T-fe*9 : -^>- 2 3. 
3 4g (7. 3 0mmol) &afcdc»fb.*^l' > 2 4 mL fc*jBU^ IStTF 
r^^V-gVX^^-^T^ h* 3 . lOg (8. 8 2 mm o 1 ) CD^fb^ 
> (8mL) *«&3&fc«iDLfco &V>"^ aiTCfiVMHJxf 
;i/^<>0. 2 8mL(2. 0 1 mmo 1) £«]U #£*Lfc$§$t£ 4NfP^ 

PVh^57^- (^^>-g^^^;i/= 3 : lv/v) fc<fct)MMbT. W 

a-fb#«i3 . 5 2 g^^n^a^i: u-cffe mm 100%), 

l H NMR (ppm, 40 0MHz, CDC10 : 5. 83 (br s, 1H) , 
5. 81 (s, 2H) , 4. 13 (dq, J=6. 3, 6. 3Hz, 1H) , 3. 
8 6-3.8 0 (m, 2H), 2. 91 (dd, J = 4. 2, 1. 7 Hz, 1 
H), 1. 18 (s, 9H), 1. 14 (d, J = 6. 3Hz, 3H), 1. 1 
2 (d, J = 6. 6Hz, 3H), 0. 81 (s, 9H), 0. 0 1 ( s , 3 
H) , 0. 00 (s, 3H) . 
MS (FAB) m/z 4 8 4 (M+H) + 
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3 r (3S, 4 S) -3 -r(R)- 1 -H KPdP->^^;i/1- 4 -T(R)- 1 

(3S, 4S) -3-[(R)- l-(t--miP*mi'V>lJr*i/)^?-)\/] 
— 4 — [( R ) — 1 -^^l/-3-^7y-3-^n-f^m^fJl/^>!J 
2 - t+V7P^H-7t* ?i>> - 2 - t> 2 . 25g (4. 66 
mmo 1) <Dm<b*?-U> ( 6 . 7 5 mL) ;i/ (13. 5 m 

L) tSJ-ft>* (2. 3mL) £#D;LT, 0°Ctc:^bfeo $g*S&l. 
3mL5feinx.-r. ^SfcHSbfegL 4. 5^it#bfeo INK's: 

: 1->1 : 2v/v) kiOiSUT, «®fb-&4feJ 1 . 5 8g*flfi«fflkt 
T#fc (IR^9 2%) o 

l H NMR (ppm, 400MHz, CDC1,) : 5. 95 (bra, 1 
H), 5. 8 7 (d, J = 5. 6 Hz, 1 H) , 5. 84 (d, J = 5. 6Hz, 
1 H) , 4 . 11 (m, 1H), 3. 82 (d d , J = 6. 1, 2.2Hz, 1 
H) , 3 . 7 3 (da, J = 6. 1, 6. 1Hz, 1H) , 2. 8 9 (dd, J 
= 7. 1, 2. 2Hz, 1H) , 2. 45 (br s,.lH) , 1. 29 (d, 
J = 6. 1Hz, 3H), 1. 21 (s, 9H), 1. 2 0 (d, J=7. 1H 
z, 3H) . 

MS (FAB) m/z 3 7 0 (M+H) + 

fl]4 : tr/^P-<;i/?}-^r^pt^;v (1R, 5S, 6S) —3r%-*sjj)VTjt—j\,— 
ji-;i/^^^U;u^-^^- 6-r(R)- 1-ti PP 3^ 3^71/1- 1 

T;i/=J>#H$TFfc::j3V\T> (3 S , 4 S) - 3 -[(R)- 1 - 1 >d^5'X 
f-JU]- 4 -[(R)- 1 3 -S>7^3 -l^lD-Ol/^^^M-^f 

S/*^*z^-2-t*vrnKM -:?M*3^>-2 1. 58g (4. 
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003 : (3S, 4S) - 3 -T(R)- 1 - b P v * */ x.*- M - 4 -T(R)- 1 
»v^ , Ptf;i/]-T-tf^^>-2 

(3S, 4S) -3-[(R)- I -(t -79- )W tf-fri' Vfr** is) 
-4-[(R)~ 1 3 -*JT^)~ 3 - bV^P-f frtttfAf-JUtti/Iti 

)\,X—)\s-2-**V7 r U\Z)\/'\--7-lz3-V>-2-*l'2. 25g (4. 66 
mmo 1) <D^fb*^U> (6. 7 5mL) ;i/ (13. 5m 

L) fcffiW;*->7k (2. 3mL) £fln;lT, 0°C£#SJbfco mi&Wtl . 

3mL£iP;tT. ^lc#^bfe^ 4. 5^«^b*:o 

: 1->1 : 2v/v) fc«tt)!»MbT. mm<h^& 1 . 5 8g*S6iii:U 
T*#fc (IR^9 2 %) o 

l H NMR (ppm, 4 0 0MHz, CDCIO : 5. 95 (br s, 1 
H) , 5. 87 (d, J = 5. 6Hz, 1H) , 5. 84 (d, J = 5. 6Hz, 
1H) , 4. 11 (m, 1H) , 3. 8 2 (dd, J = 6. 1, 2 . 2Hz, 1 
H), 3. 73 (dq, J = 6.' 1, 6. 1Hz, 1H), 2. 89 (dd, J 
= 7. 1, 2. 2Hz, 1H) , 2. 4 5 (br s , . 1 H) , 1. 2 9 (d, 
J = 6. 1Hz, 3H) , 1. 21 (s, 9H) , 1. 20 (d, J=7. 1H 
z, 3H) . 

MS (FAB) m/z 370 (M+H) + 

«4 : b^P^f )\s**c*/*=f-)y (1R, 5S, 6 S ) -***/l3 

2 ^-AfrXfrV JV**-^- 6 -r(R)- 1 -b Vu**sx-?-M- 1 

:r;i/=f>#ffl^,Tfc::fe^T. (3S, 4S) —3 — [.(R) — 1 — b K P^rSXx. 
^;H-4 -[(R)- l -^^i/- 3-^7^;- 3 - tnO'f ;Vt^ri/^5 L M+ 
2-^V7*Dt;H -7'-fe*5 L ^>-2-^-> 1. 5 8g (4. 



# • 
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1 5 mmo 1) (Dmt^^]y> ( 1 5mL) ^^^>g|ny>)A9 7m 

i?7i-)l/i;>8?DiJKl. llmL (4. 1 5 mmo 1 ) £2jD;lfc 0 #we. 
iaatyTW&n^%«^ i?-fV70t;jVx^7^>0. 9 lmL (5. 40 
mmo 1) tA-Vt^KTK S ¥W> lOmg (81. 9>tzmo 1) <DM.it 
**U> (lmL) »«io<0ilTU ^t^l^TO#Ufeo m$>ih,tzEiJ& 

it^iJAW^A^OYh^?^- (^^>-g^^^-;i/=2 : 3v 
/v) fc:«fct)^aib-C^MU '|MWb'&«l-. 9 7g^iMttii:tT#fc 
(JR^8 3%) o 

'H NMR (ppm, 4 0 0MHz, CDCh) : 7. 39-7. 19 (m, 
10 H) , 5. 8 0 (dd, J = 5. 6, 2. 4Hz, 1H), 5. 7 6 (dd, 
J=5. 6, 2. 4Hz, 1H) , 4. 22-4. 16 (m, 2H) , 3. 3 8 
(m, 1H) , 2. 03 (m, 1 H) , 1. 30 (d, J=l. 7Hz, 3 H) , 
1. 29 (d, J=l. 9Hz, 3H) , 1. 17 (s, 9 H) . 
MS (FAB) m/z 5 7 4 (M+H) + 

^1 5 : bTMP^JM-^j/^?-;!/ (1R, 5S, 6S) -2-M- CI. 3 
zfZVJj >- 2 z^LM 3-<i M- 6-[ (R)-l-hh'P^ 

->j^^;i/1- l - ^f;vj?;w^> - 2 -jia- 3 -^;i/^s/v— h 

7;nf>3£HSTFfc:feVVC^ W*ti'lJV*:3risj*m (1R, 5R, 6S) - 
2 -*J7 6 -[(R)- 1 -fc h-o^f-i/x^M- 1 

?-;i/#;WVs.>- 2 -xA-3 -#;i/*t^*/l/ — > lOOmg (0. 17mm 
ol) (DT^b—bV)V (lmL) mmiz, 2k*frTx 3-^;vA7h-l- (^ 
7 V U > - 2 ->f ^) 7€f 5? 40mg (0. 19mmol)§M 

fee CKO^t. V7nH;i/xf;i/7*>7 2#L (0. 4 0mm 

o l) &srF-UT\ 1. 5 L-fc„ mt>tifc£ifom&Va*&M^)V (4 

OmL) T-^L-T, * (10mLx3) v ISftlitWzK (7. 5mLx2) . £ 
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«k A^Tk & m &m i > x mt* l tc m> m t> a & m v > x %m u 

^feo (0. 3mL) -^*V-> (2mL) 

iIM7 0mg (JR^8 1%) SS^ilbtllfco 
l H NMR (ppm, 4 0 0MHz, CDC1,) : 5. 95 (d, J = 5. 
6Hz, 1H) , 5. 82 (d, J = 5. 6Hz, 1 H) , 4. 16-4. 22 
(m, 2 H) , 4 . 3 7 (m, 2 H) , 4 . 11 (m, 1 H) , 3 . 9 2-4. 
01 (m, 4H) , 3. 35 (t, J = 7. 3Hz, 2H) , 3. 20 (dd, 
J = 2. 4, 6. 8 Hz, 1H) , 3. 14 (m, 1 H) , 1. 3 1 (d, J = 
6. 0 Hz, 3H) , 1. 19-1. 20 (m, 12H) . 



m 
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m & o m. m 




■^WiFtt * t £ ^ ^ ^ A It SJfe.gc -BrSdfcKlckoTff-S X® £ £ £ (c 
R'OCOCHsCOOH (III*) 




Mg (0:CCHaC0 2 R z ) 2 



(III) 
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fc£&S©^:&Tl-:i3^TSJ5&£-fr£ 

— ^idi3^©^o 

8. R 2 #. 

C I - 8 T^^A^^l/t^rS'C 1 - 47;i/^V ; 

C 1 - 6 ^;i/^;i/^^r^3b;i/=^— c 1 - 4 ; ^cfctF 

5 l , 3-^vi/>- 2 4 --f 



* 
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10. K 2 #i^p.<;^*^3^gT-fctK fro, R l #t -r/?-;^.* 

11. W^l~l 0©V^-r^-]gt:HB«<D^{cJ;^T. S;(IV)©>fb-& 



R 2 fi. ^I*l-?^^tvT^^^1^5feLas^^b, fro 
R 4 fcfc^ 1- (1, 3 -T-TVV >- 2 --f ;v) T^^-V^- 3--f ;k S; 
felitP'J^>-2-t>-4-'f;i/^t] „ 

OR 1 . 





(IV) 




* 
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l 2 £I3«&cd#&o 



8i 



OH 



14. 



^(IV)CD<b^lh7^ K-fb^i:(OS/i&*. rh7bh'n77X 7" 





COOR 2 



is. temmmifi. D^A^^x-h^^ at^i 7ts«©^ 0 



* 
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19. 5£(vin©<ftLi^!ji:, TmMnu)(Dmffim&tzi±v>M<oBij&%m 
m&m i6~i8 (o^-rtip-m^mmcD^m 

R 3 OH (VIII) 
Cl-47^;i/; 

;\u>f>M^ L lz&v) l~3m&5*tv£V>-tfc<fc^C l -4 7^^;^- 

W£ & J: V» C 6 - 1 07U — frT.frUri —)V ; 

b<l±^C 1 -4 7;i/^-7^7 7^ ;i/£<fc DBt&£2vtv>Tfc «fcw C l 

C1-47M;W C 1- AT)^^-^^ 7x.J*ri/^ — h 

^3i-;k yci-4 7^;i/7U, r-fe^;K ^>v^;k * 

L<»^c l -47;v^;v-7>;i'7 ;wc<fc Dg&£tvtv>T& £iv c 6 

- 1 07'J-;m^M'^ ; £fcfcfc 



2 0. fc!fo&mmffc&, ^7x-;^nD^7x-htife5> »5&@19 




COOR 2 



(DC) 
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Abstract (Basic) : WO 200435539 Al 

NOVELTY - A process for producing a compound of formula (IV) 
comprises the reaction between compounds of formulae (II) and 
(III). 

DETAILED DESCRIPTION - A process for producing a compound of 
formula (IV) comprises the reaction between compounds of formulae 

(ID 

and Mg(02CCH2C02R2) (III) . 

Rl=hydroxyl -protecting group 

R2=an in vivo degradable, easily removable group. 
INDEPENDENT CLAIMS are also included for: 

(1) compounds of formula (IV), (V), (VI), and (IX); and 

(2) the use of compounds of formula (IV) as intermediate in the 
production of oral antibiotics. 

R3=1-4C acyl, 1-4C alkylsulf onyl optionally 1-3 halogenated, 6- 

10C 

arylsulfonyl optionally 1-3 substituted with nitro, halo or 1-4C 
alkyl, 



1-8C alkoxycarbonyl optionally substituted with 1-4C alkyl, 1-4C 
alkoxy, phenoxy, halo, nitro, phenyl, di-l-4C alkylamino, cyano, 
acetyl, benzoyl or di-l-4C alkylsulf amoyl , 6 -IOC aryloxycarbonyl 
optionally substituted with 1-4C alkyl, 1- 4C alkoxy, phenoxy, 
halo, 

nitro, phenyl, di-l-4C alkylamino, cyano, benzoyl or di-l-4C 
alkylsulf amoyl, or phosphoryl optionally substituted with 1-4C 
alkyl or 

phenyl . 

ACTIVITY - Antibacterial. 

MECHANISM OF ACTION - None given in source material . 

USE - The produced carbapenem derivatives are for use as 
prodrug-type carbapenem preparations for oral administration in 
treating bacterial infection. 

ADVANTAGE - Such compounds can be produced at lower cost on an 
industrial scale. 

pp; 54 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred Process: The 
reaction between compounds of formulae (II) and (III) is conducted 

in 

an organic solvent selected from tetrahydrofuran, acetonitrile, 
methylene chloride and ethyl acetate, in the presence of a base. 

Such 

base is particularly tri-l-4C alkylamine. The compound of formula 
(III) 

is obtained by reacting a malonic acid monoester of formula 
R20COCH2COOH (III 1 ) with a magnesium salt in an organic solvent. 

The 

process also includes a step of producing a compound of formula 
(ID by 

subjecting a compound of formula (I) or its salt to a reaction for 
imidazolide formation. During imidazolide formation, the compound 

(I) 

or its salt is allowed to react with N,N-carbodiimidazole, or with 
halogenated carboxylic ester and imidazole, in the presence of a 
base . 

The compound thus produced is particularly of formula (XI) . 

R4=l- (1, 4-thiazolin-2-yl) azetidin-3-yl or pyrrolidin-2-on-4-yl . 
Such process also includes the reaction of compound (IV) with 

an 

azide compound to give a compound of formula (V), e.g. in an 
organic 

solvent chosen from tetrahydrofuran, acetonitrile, methylene 
chloride 

and ethyl acetate, in the presence of a base. The azide compound is 
particularly dodecylbenzenesulf onyl azide. After reacting the 
compound 

(V) with an acid, a compound of formula (VI) is obtained which is 
subjected to ring-closure reaction to form a compound of formula 
(VII), 

in a halogenated hydrocarbon solvent system in the presence of a 
metal 

catalyst like rhodium octanoate . Reaction of compound (VII) with an 
organic acid of formula (VIII) , or a reactive derivative of 
phosphoric 

acid, affords a compound of formula (IX) . R30H (VIII) Such reactive 




derivative is particularly diphenylchlorophosphate . The compound 

(IX) 

is reacted with a compound of formula HS-R4 (X) to form a compound 

of 

formula (XI) . 
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